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Preface

TheNationalRenewableEnergyLaboratory(NREL) is anationallaboratoryoperatedfor theU.S.
Departmentof Energy(DOE). NRELis anationalresourcecommittedto leadership,’excellence,
and innovationin renewableenergyand relatedtechnologies.

This report is a result of a collaborativeeffort between,DOE and the Hawaii Public Utilities
Commission (PUC) to provide a systematicexamination of state regulatory policies and
proceduresthat facilitate the developmentanduseof renewableresources The information is
beingprovided to assistthe PUC in respondingto a legislative requestto conducta study of
strãtëgiesto facilitate the utilization of renewablesin Hawaii.

Oneintendedresultof federalinvestmentsin renewableenergyresearchanddevelopment(R&D)
programsis the adoptionanduseof renewableenergytechnologiesin the energymarketplace.
Insights into the nature of energy markets can help to assure that the technologiesbeing
developedarecompatiblewith thesemarkets.

NREL’s Analytic StudiesDivision (ASD) supportsthe long-rangeplanningof theoverallfederal
renewableenergyR&D program,both at NREL andDOE,by conductinganalyseson aspectsof
energymarketcompetitionthatarerelevantto the presentandfuture deploymentof renewable
energytechnologies.The ASDreports’ontheseeffortsto DOE andNREL managers,aswell as
external‘utility sectorstakeholders,to enhancetheir awarenessof competitiveandinstitutional
factorsthatmay impacton the successfuldeploymentof renewableenergytechnologiesin the
marketplace. ‘ I ‘

This work was sponsoredby the Office of Utility Technologiesin DOE’s Office of Energy

Efficiency andRenewableEnergy.

About the Author

Blair G. Swezeyis a principal policy advisorin NREL’s ASD in Golden,Colorado. At NREL,
Mr. Swezeyevaluatesthe implicationsof currentand prospectivenational, regional,and state
policies for renewableenergydeploymentin the electricutility sectorandis theprogramleader
for NREL’s Utility Analysis activities. Previously,he managedNREL’s integratedresource
planning activities~ He has completedseveralstudies on renewableenergy economicsand
policies,andhaspreparedandpresentedtestimonyin severalstateutility regulatoryproceedings.
He is alsoeditoroftheStateRenewableEnergyNews,a newsletteron stateandutility renewable
energy activities prepared for the Subcommitteeon RenewableEnergy of the National
Associationof Regulatory,Utility Commissioners(NARUC).

Beforejoining NREL in 1987, Mr. Swezeyspentmore than eight yearson the executivestaff
of theElectric PowerResearchInstitute (EPRI) in PaloAlto, California.

Mr. Swezeyholds aB.S. degreein Political EconomyofNaturalResourcesfrom theUniversity
of California at Berkeley and completedgraduatestudies in Economicsat San Jose State
University. ‘



NOTICE

This report was preparedasan accountof work sponsored’by an agencyof the United States
government Neither the United Statesgovernmentnor any agencythereof,nor any of their
employees,makes any warranty, express or implied, or assumesany legal liability or
responsibility for the accuracy,completeness,or usefulnessof any information, apparatus,
product,orprocessdisclosed,orrepresentsthatits usewould not infringeprivately ownedrights
Referenceherein to any specific commercial product, process,or service by tradename,
trademark,manufacturer,orotherwisedoesnot necessarilyconstituteor imply its endorsement,
recommendation,or favoringby theUnited Statesgovernmentoranyagencythereof The views
andopinionsof theauthorexpressedhereindo not necessarilystateorreflect thoseofthe United
Statesgovernmentor anyagencythereof. ,



Introduction

On April 15, 1994, theSenateCommitteeon Science,TechnologyandEconomicDevelopment
of the Hawaii State Legislature passeda resolution requesting that the Public Utilities
Commission(PUC) conduct’a study on facilitating the use of renewableenergy resources.
Specifically,thelegislatureurgedthePUC “to conducta systematicexaminationof otherstates’
policiesandprocedureswhich facilitate thedevelopmentanduseof renewableresources. The
final report to theLegislaturemust containa summaryof the policiesexamined,identification
ofelementsapplicableto Hawaii, andrecommendationsfor implementationof suchelements.”

In responseto the SenateResolution,the PUC instituteda proceedingon renewableenergy
resourcesto “identify the policies, programs,procedures,and incentivesnecessaryfor the
successfuldeploymentof renewabletechnologies,suchas wind power,biomass,solar,hydro
andgeothermalin Hawaii.”2

The SenateCommitteereport accompanyingthe Resolution notes that “the State has the
willingnessand the resourcesto becomeenergy self-sufficient throughthe useof renewable
sourcesof energy” but that “Hawaii has not adopted regulatory policies to facilitate and
encouragethe developmentof theseresources.” This report examinesthe current statusof
renewableenergydevelopmentin Hawaii andtheUnited States,including themarketandpolicy
environmentwithin which this developmenthas takenplace. However,it alsorecognizesthat
the electric utility industry is entering a period of fundamentalchange, toward greater
competition, one in which the appropriatenessof pastpolicies that Were promulgatedin a
regulated utility environmentare being increasingly questioned. Prospectivepolicies ,to
encouragerenewableenergydevelopmentmustbeviewedwithin thiscontextofchangingmarket
structureandopportunity. 0

ValuesAssociated with Renewable Resources

Renewableenergyrepresentsa numberof energysourcesbasedon natural forcesthatareboth
replenishableon a cyclic basisand sustainableover the long term. Thesesourcesgenerally
include the energy containedin the hydrologic cycle (hydropower), the heat of the earth
(geothermal),wind and solarprocesses,and.anumberof energysourcesbasedon plantorwaste
matter(wood andagriculturalmaterials,municipal solid waste,and landfill methane).

The most importantmotivation for greateruseof renewableenergysourcesin Hawaii lies in
theireconomicandenvironmentalbenefits. Becauserenewableenergyis derivedprimarily from
natural and continuously replenishablesources, greater use of renewableenergy sources
contributesto a cleanerandmore sustainableenergysystem. Forexample,greaterrelianceon

tSenateCommittee on Science,Technology and Economic Development,SeventeenthState Legislature,“Senate
Resolution Requestinga Study on the Facilitation of RenewableEnergy ResourcesUtilization,” Standing Committee
Report No. 3068,April 15, 1994. . 0

2Hawaii Public Utilities Commission,Order, instituting a Proceedingon RenewableEnergy Resources,Including
the Developmentand Useof RenewableEnergy Resourcesin the State of Hawaii, Docket No. 94-0226,Order No.
13441,August 10, 1994.
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wind energy,and othernonfuel-usingrenewables,avoidsairborneemissionsassociatedwith
fossil fuel combustionalternatives.

Developmentof thestate’s indigenousrenewableenergy sourcescan displaceimportedfuels,
therebyreducingthe outflow of the stateincomerequired to pay for thesefuels. Renewables
developmentcan alsoprovidelocalizedbenefitsin termsof job creation.

Greateruseof renewableshasadditional benefits. First, renewableresourcesareabundantin
Hawaii and thuscan helplessenthe risk of fossil fuel supplydisruptionsandpricefluctuations.
Second,renewableenergysourcesarediverse. Therearemanydifferent typesof renewables
that can be used,which reducesthe risk of overrelianceon any oneenergysource. Finally,
some renewables-basedtechnologies,such as wind and solar, can be deployed in modular
fashionwith short leadtimes,which decreasesthe risk in both thetiming andthe magnitudeof
generationinvestments.3

RenewableEnergyUse andPolicy in Hawaii

Becauseofits naturalendowment,aswell asits heavydependenceon importedoil, theStateof
Hawaii haslongstandingpoliciesofencouragingandpromotingrenewableenergydevelopment.
As early as 1974, the StateLegislaturecreateda positionof Energy ResourcesCoordinator
(ERC) for the state,whoseresponsibilityit is “to coordinatetheefforts [and] . . to formulate
plansfor ‘the developmentand useof alternativeenergysources. . . . so that therewill be a
maximumconservationand utilization of energy resourcesin the State.” The statehasalso
establishedmoreconcreteenergypolicy goalsof increasedenergyselfsufficiency(in whichthe
ratio of indigenousto imported energy is increased)and greaterenergy security,‘through
increaseddiversity ofHawaii’senergysources,while at thesametime recognizingtheneedfor
energysystemsthat aredependable,efficient, andeconomical.4

The State’sDepartmentof Business,EconomicDevelopment,‘and Tourism (DBEDT) leads
efforts to reducethe high dependenceon imported fossil fuels, with the DBEDT Director
designatedasthe’StateERC. Among thedutiesof theERC is to formulateplansandobjectives,
andconductprogramsfor renewableenergydevelopment,andto recommendappropriateactions
to thegovernorandthelegislature.TheERC seeksto encouragerençwableenergyresearchand
development,demonstration,anddeploymentand hasdonethis throughtheestablishmentand
promotionof avarietyof renewables-orientédprograms.5

3TheNew England Electric System (NEES) has adopted an “option theory” approach to the incorporation of
uncertainty in making long-term resourcedecisions. Shorter lead time investmentsoffer the utility flexibility in being
able to delay a resource decision and obtain better information on future market conditions. See the Company’s
NEESPLAN4: CreatingOptionsfor More CompetitiveandMore SustainableElectricService,November 1993.

~RenewableEnergy and State Policy,” Presentation by Rick Egged, Interim Director andEnergy Resources
Coordinator, State of Hawaii Department of Business,Economic Development, and Tourism, to the Hawaii Public
Utilities Commission RenewableEnergy Workshop, January 26, 1995.

5Thid. Also, see Department of Business, Economic Development and Tourism, State Energy Resources
Coordinator’s AnnualReport— 1994for a description of DBEDT energyprograms.

2



Despitetheefforts of DBEDT andtheERC,historical‘dataon renewableenergyusein Hawaii
indicatethat the policy goal of increasingtheshareof renewableenergyproductionand useis
not beingmet. In fact, renewableenergyuse
in Hawaii, as a percentageof total state Figure 1 - RenewablesPercentageContribution
energyuse,hasbeenon the decline (Figure to Hawaii StateEnergyMix
1). This trend.obviously holds implications
for whether.the statedenergypolicy goal of
increaseduseof indigenousrenewableenergy ~
resourcescanbe realizedwithout furtherstate 20

action or encouragement.
is

In Hawaii, transportation.accountsfor more
thanhalf (55%) of total primary energyuse,
while the electricity sectoraccountsfor just
less than 30% (Figure 2). Ideally, the

1900 1904 lOll 1972 1070 1050 1054 lOll 1092
developmentand utilization of renewable i~s i~ 1070 1074 1971 1912 iNS 1900 1054

energy sources should be pursued in all .

energy-consumingsectors of the economy.
However, the electricity sector, specifically, offers many different avenuesfor employing
renewablestoday,while thenear-termopportunitiesto taprenewablesfor transportationusesare
morelimited. Becauseof its flexibility asanenergyform, electricityrepresentsa ‘very attractive
carrier for conversion of renewableresourcesto useful energy. In fact, about 60% of all
renewableenergyusein theUnited Statesis in theform of electricity, comparedto about36%
of all primary energysourcesôombined.

Currently, renewableenergy resourcesaccount for 11% of Hawaii’s electricity generating
capacity(Figure3). Excludinghydro, therenewablesshareis 10%,whichis substantiallygreater
than the comparableU.S. nonhydro renewablesshare of 2%. Nevertheless,the shareof
renewableelectricity generation’in Hawaii hasbeenfalling becauseof the downsizingof the
Hawaiian sugarindustry,which has resultedin the closingor fossil fuel conversionof several
sugarmill generatingfacilities. 0,

Figure 2 - SectorMix of Energy Use in Hawaii Figure 3 - Fuel Shares of Hawaii Electricity
(Excludes Most Renewables) ‘ ‘ GeneratingCapacity - 1993

01180%
0 Tmnspo,tstlon55%

Elsctdc UllilUss 29% Hydro 1%
R.n.wthl.s 10%

IndustiW 13%

Hom.s/Ccinmsrclal2%
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RenewableEnergy Resources and Technologies

Different types of technologiesareemployedto convertrenewableenergysourcesinto useful
energyforms. Theseenergyformsinclude heat(thermalenergy),liquid andgaseousfuels, and
electricity. Renewableenergytechnologies(RETs)usevarioustypesof devicesandequipment
to collect andconvertrenewableenergies.Becauserenewableenergysourcestendto be more
diffuse in naturethan fossil fuels, a greaterpercentageof the cost of tapping thesesourcesis
incurredup front in the capitalrequirementsfor collection andconversionequipment. This is
oftenreferredto asthe “front-loaded” costof renewablesdevelopment

One important aspectof renewableelectric systemsis that they representa spectrumof scale
sizesfrom bulk powergenerationto smaller, distributedapplications. ‘For example,biomass
powerand geothermalgenerationsystemsare typically of the samesize as small fossil power
plants, i.e., 20 megawatts(MW) to 50 MW in size, while solar technologies,such as
photovoltaicsand solarwaterheating,canbe sizedto serveindividual households.’

Renewable’energysourcesalsosupply energyin different ways. Again, somerenewableenergy
systemscanmimic fossil generatorsin theirdegreeof dispatchability(i.e., theability to supply
poweron demand)while others, particularly thosebasedon wind and solar energy,provide
energyandpoweronly when’ theresOurcesareavailable. However,theexisting utility system,
aswell as storage,can often be usedto “firm up” the powerfrom theseintermittentrenewable
energysources. ‘ ‘

Much experiencehasbeengainedduringthe
last 15 yearswith the commercialoperationof Table 1 - U.S. Non-Hydro RenewableElectric
renewableenergy technologies;a total of CapacityandGeneration- 1993
morethan15,000MW ofnonhydrorenewable
energy capacity has been developed and
successfullyintegrated into utility systems
acrossthe United States(Table 1’). About _________________________ ________

80% of this capacityhas beendevelopedby ______________ _________ _______

nonutility entities,primarily due to policies
and incentivesthat havepromotednonutility
development. As a result of this. market
stimulus, the costs of many renewablesare
now comparableto thoseofconstructingnew
power’ plants using traditional utility fossil ________________ __________ ________

fuel energy sources. The resultsof several ________________ ________

~recentutility competitivebiddingsolicitations ________________ __________ ________

on the Mainland show that many different ______________________________________
types of renewables projects have been
offered in a pricerangeof 4.50perkilowatt-hour(kWh) to 6.00/kWh.6 In June1995,Northern,

.StatesPowerin Minnesotaannounceda winninglevelizedbidpriceof 3.00/kWhfor development

EnergySource

Wood/WoodWaste
AgriculturalWaste
Municipal Solid Waste
L.andflll Gas
Utility Biomass
Wind ‘

So~
Geothermal
Utility Geothermal

Total Renewablas

Capacity
(MW)

8,287
648

2,237
461
484

1,992
389

1,068
1,739

Generation
(Bil kWh~

322
3.3

‘

13.4
2.6

. 2.0
3.0
0.9
9.2
7.6

74.2

6Theseinclude bidding solicitations conductedby NewEngland PowçrCompany, Portland GeneralElectric, andthe
three major California investor-owned utilities.
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of a 100-MW wind project.7’ For comparison,weighted utility avOided energy cost rates
(exclusiveof capacitysavings)acrossthe Islandsrangefrom 3 20/kWh to 8 70/kWh 8

Hawaii is blessedwith significantquantitiesof renewableenergy’resourcesof all types that can
potentially‘be developedfor commercialuses. DBEDT hasdocumentedthis potentialin many
studies. For example, a DBEDT-sponsoredreport notes that “for most renewableenergy
technologies,a sufficient resourceexistson eachisland to warrantconsiderationof an energy
project.” The report goes on to identify projects that “representrealistic opportunities for
developingrenewableenergyin theState (andthat)would resultin renewableenergymaking
a significantcontnbutionto Hawaii’s energymix ‘19 Among therenewableresourcesexamined
were wind, solar, biomass,hydro,andwave andoceanthermal

At thesametime, thecharacteristicsof the state’srenewablesresourcesandutility grids present
special challengesfor the integration of some renewableenergysystems. The island utility
systemsare relatively small and arenot ‘interconnected. Also, the most attractiverenewable
resourcesfor developmentmay not be locatedin closeproximity to the primary utility loads.
Thesespecific circumstancesmeanthat large-scalerenewableenergysystems,typical of many
bulk powerapplicationson the Mainland,may not be asappropriatefor the Islands

The lack of grid interconnectionsmeansthat Hawaii’s utilities cannottake advantageof the
operationaldiversity availableto manycontiguousutility systemson theMainland,whichallows
theseutilities to coordinateoperationsandachievegreaterefficienciesin coststructureand in

,• maintainingsystemreliability. Therefore,isolatedutilities oftenplan’for agreaterlevel of system
redundancyto achieveconventionallevels of utility systemreliability. On the other hand, the
special nature of the Hawaii utility grids, where redundancyand high transmission’and
distributioncostsresultin comparativelyhigh retail electricityrates,providesenhancedmarket
opportunitiesfor smallerscale,distributedrenewableenergysystems

Finally, theavailability of land for largerenewableenergy‘developmentsmaybe ata premium.
Landis relatively expensivein Hawaii andmaynotbe zonedfor energydevelopment The time
andcostof obtaining appropriateland usepermitsmay be developmentimpediments~

The stateof Hawaii alreadyhasimportantcommercialexperiencewith the developmentof its
indigenousrenewableenergysupplies DBEDT reportsatotalof 302 MW ofinstalledgenerating

7McGraw Hill, IndependentPowerMarkets Quarterly,Third Quarter1995,p. 60.

8Stipulationto ResolveProceeding,Before the Public Utilities Commissionof the State of Hawaii Instituting a
Proceedingto Investigate theProxy Methodandthe ProxyMethodFormula Usedto Calculate Avoided Energy Costsand
ScheduleQ Ratesof the Electric Utilities in the State of Hawaii, DocketNo. 7310,March 4, 1994.

9R.Lynette & Associates,Inc., “RenewableEnergy ResourceAssessmentPlan,” Draft, August 27, 1993.

‘°R.Lynette & Associates,Inc., &perienceswith CommercialWindEnergyDevelopmentinHawaii,Electhc Power
ResearchInstitute, EPRI TR-102169,April 1993.
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capacity from renewable,energy sources,”which provided 10.3% of Hawaii’s electricity in
1993.12 In addition, the solar energy industry estimatesthat the ,state’sstock of solar water
heatingsystemsdisplacesan additional 60 MW, or about2%, of generatingcapacity.’3 Below,
the different types of renewableenergy resourcesand technologiesand the status of their
developmentin Hawaii arebriefly described.

Hydropower

Until the 1980s,very little renewableenergyhad beendevelopedfor powergenerationin the
.UnitedStates,exceptfor hydropower. Hydropowerrepresentsa provenresourceandtechnology
that at one time suppliedmore than one-thirdof total.U.S. powerneeds. However,with the
growth of fossil fuel andnucleargeneration,the hydropowersharehasdeclinedto about 13%
today. Also, the growth of hydropowerhasslowedas manyof the largestandbest sites have
beendeveloped. However,significantdevelopmentpotential remainsfor smallerdevelopment
using “run-of-the-river” technology,which relieson naturalwaterflow andavoidsthe needfor
largeimpoundmentdarns.

Severalsmall hydroelectricgeneratingplantsoperateon.Hawaii, Kauai, andMaui, totaling28.5
MW of capacity. Thelargestof theseprojects(12MW) enteredcommercialoperationin 1993
nearHilo ,n the islandof Hawaii and providesabout6% of the island’s total electricityneeds.
The poweroutput is sold to HELCO. Hydropowerhasprovento bea stable,althoughrelatively
small,powersourcefor Hawaii. Furtherdevelopmentpotentialis limited by thelack of suitable
river sites that remainto be exploited.’4

Biomass

Use of biomassresourceshasbeenprimarily associatedwith wastedisposal,wherethe “fuel” is
aby-productrequiringdisposal.This occursin forest-relatedandagriculturaloperations,aswell
asin urbansettingswith municipal wasteandlandfill gas. Manybusinessesandmunicipalities
havedevelopedsmall generationsystemsthat usethesewasteresources. Becausethesewaste
resourcesmay becomemore scarcewith greateruse,industry researchersare investigatingthe
farming of short-rotationwoody crops as a way to significantly expandthe future supply of
biomassresources. ‘ ‘ ‘

Biomassprovidesthelargestfractionofthestate’selectricitycontributionfrom renewableenergy
sources(Figure 4). The primary biomassenergysourceusedon the Islandsis bagassewaste
from sugarcaneproduction. The bagasseis fired in conventionalsteamboilers to cogenerate

U~~Statusof RenewableEnergy in Hawaii & the State’sPromisingResources,”Presentationby Maurice Kaya, Energy

Program Administrator, State of Hawaii Department of Business,Economic Development,and Tourism, to the Hawaii
Public Utilities Commission RenewableEnergy Workshop for Docket94-0226,January 26, 1995.

‘2DBEDT, AnnualReport— 1994,SupraNote5.

13Basedon 60,000solar water heaters installed, each displacing 1 kW of generation capacity.

~‘1RickEgged Presentation,SupraNote4.
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The 4ownsizing of the Hawaiian sugar
industry meansthat less sugarcaneis being
grown and processedand, asa consequence,
less bagasse is available as an energy

feedstock. During 1994, two sugar mills
ceasedoperationson the island of Hawaii,
and a third closedon Oahuduring 1995 As
a result, less electricity will be generated
using bagasse,and in fact, one facility has
alreadybeenconvertedto operateon coal

Figure 4 - Mix of Renewable Electric
Capacity in Hawaii

Giventhesugarindustrydownsizingandthepotential for futuredeclinesin bagassefeedstocks,
DBEDT hasbeeninvestigatingthepotential to grow othercropsasdedicatedenergyfeedstocks.
In addition,DBEDThasjoinedforceswith theU S Departmentof Energy(DOE) to demonstrate
the technical feasibility of producinga fuel gas from sugarcanebagasse Biogasification,used
in conjunction with a combined-cyclegeneratingsystem, has the potential to double the
efficiencyof electricityproductionfrom bagasse15

The contributionfrom municipal solid waste(MSW) combustioncomesfrom a single plant on
Oahuthat begancommercialoperationin 1990 The project, serving the City andCounty of
Honolulu,processesraw garbageto producea “refuse-derivedfuel” This fuel is thenburnedto
generateasmuch as’ 60 MW of power, which is sold under contractto HECO. Outsideof
Honolulu, however,very little additionalpotentialexistsfor MSW-basedelectricitygeneration
Finally, a small, 3-MW landfill gas project has beenin operationsince 1989 on Oahu This
technologymay alsobe consideredfor otherHonolulu landfills 16

Geothermal ‘ ‘

Geothermalenergy,thermalenergythatexistsbeneaththeEarth’s surface,canbe exploitedfor
powergenerationor for directthermaluse Conventionallyaccessedresourcesconsistof either
dry steamorhot waterthatis pipedto thesurfaceandrunthroughpowerturbines,eitherdirectly
or aftertheheatis transferredto a secondworking fluid

Hawaii’s existing generationcontribution from geothermalenergyconsistsof a 25-MW non-
utility-owned project in the PunaDistrict on the Big Island. The Punaprojectcameon-line in
1993 following severalyearsofgovernmentandutility-sponsoredtestingof thelocal geothermal
resource. Although the operationof this projecthas beena technicalsuccess,the project has

‘5DBEDT, AnnualReport— 1994,SupraNote5.

16Hawaiian Electric Company,Electricity from Alternate Energy:A ProgressReportfrom Hawaiian Electric
Company,March 1991.

steamand electricity that is used
sugar mill operations; excess
generatedis sold to theutilities.

directly in
electricity

Blomau 58%

Landfill Gas 1%

Hydra 9% ~ ‘~MSW 18%

G.othsmi.I 8% WInd 5%
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encounteredoppositionfrom local residentson the basisof cultural andreligiousbeliefs.
.

Current statepolicy supportsthe developmentof geothermalenergyas a potential resource
exclusivelyfor the Island of Hawaii. Assessmentsindicatethat the Punageothermalresource
is highly productive and capableof supporting the generationof additional power for the
island.17

Wind

Wind turbines capture the wind’s energy with rotating blades and convert this energy to
electricity through a generatorsystem. The turbinesare mountedon’ towersto maximizethe
wind energycapturebecausethe wind is generallyfasterand lessturbulent farther from the
ground. Although wind turbinescanbe operatedin stand-alonesystems,thereareeconomicand
operatingadvantagesto siting wind turbinesin largearraysor wind farms. Importantprogress
hasbeenmadein the developmentof wind energytechnology,with eachsuccessivegeneration
of turbinesrealizingdramaticimprovementsin cost andperformance.

Becauseof the strongandconsistenttradewinds,wind energy’developmenthasbeenpursuedin
Hawaii for almost twenty years,.but with. mixed success. During thoseyears,HECO, either
directly or throughits HERS subsidiary,hasbeeninvolved in severalwind turbinedemonstration
projects. Theseturbinesweregenerallyfirst-of-a-kind technologiesbuilt by companies,without
a commercialtrackrecordin the wind industry. HERSalso acquireda commercialwind farm
that was developedbetween 1983 and 1985 using early generation, small-scale turbine
technology. A study performedfor the Electric PowerResearchInstitute (EPRI) characterizes
this earlydevelopmentasplaguedby “poor turbinesiting, overly optimistic energyprojections,
revenueshortfalls,and inappropriatestationdesign,”all factorsthatcan be improvedon.’8

Today’swind industryhasevolvedthroughsuccessivetechnologyiterationssuchthatmainland
utility interestin wind generationhasexpanded,enormously. Today,more than 15 utilities are
actively pursuingor participatingin wind energydevelopmentutilizing the latesttechnologies,
which haveavailabilities of greaterthan95% andmuch improvedoperationalcharacteristics.’9

Nevertheless,wind energy developmentoffers an operationaland integration challenge to
Hawaii’s utility systems..The wind plantsalreadyin placetodayon,theBig Islandcancontribute
from 9% to 23% of total demand,dependingon the time of day. The HELCO systemis
characterizedby long highly’ loadedandexposedtransmissionlines, lack of control over the
operationof some largeindependentpower generation,limited spinningandoperatingreserve
capability,andno automaticgenerationcontrol. However,anotherEPRI study found thateven
greateramountsof wind energyusecouldbe accommodatedby usingadvancedvariable-speed

‘7DBEDT, AnnualReport— 1994,SupraNote5.

‘8R Lynette& Associates,SupraNote 10. ‘

i9~Williams andB. Bateman,PowerPlays: ProfilesofAmerica’sIndependentRenewableElectricityDevelopers,

1995 Edition, Investor ResponsibilityResearchCenter,Washington,D.C., June1995.
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wind turbinetechnology,which offersanimprovedelectricalinterface,and/orby making various
operationalimprovementsin theutility system.2°

Wind energysystemsare currently eligible for a 20% stateincometax credit anda 1 .50/kWh
federalproductiOn tax credit. The continuedavailability of thesecredits is important to the
economicviability of new wind energydevelopmentin thestate

Solar

Solar .technologiesfor utility systemapplication fall into severalcategories:direct thermal
applications,thermalelectricconversion,anddirectelectricconversionusingphotovoltaic(PY)
devices.

Direct ThermalApplications

Solarthermalsystemscollect thethermalenergyin solarradiationfor directusein low- to high-
temperature thermal applications. Low-temperatureapplications include residential and
commercial solar water and spaceheating; high-temperatureapplicationsinclude industrial
processheat The simplest(and most widespread)of the solar thermaltechnologiesprovides
energyfor domesticwaterheating. Thesesystemstypically circulatewaterthroughrooftop,flat-
plate collectors and store the hot water in conventiOnalhousehold~water tanks until needed.
Therearean estimated1 million solarhot watersystemsin usenationwide,both’ in residential

• and commercial applications. Solar heating systems can. also be used for commercial
applications,asevidencedby a solarcondominiumprojectin Honolulu thatprovidesfor nearly
70% of thehigh-risebuilding’s hot water needs~

The Hawaii SolarEnergyAssociation(HSEA)estimatesthatthereare60,000solarwaterheating
systemsinstalled in the state,which provide90% of thehot water requirementsfor an average
of 3 9 peoplepersystem22 Hawaii offersan attractivevenuefor theuseof solarwaterheating
technologybecauseof thestate’sabundantsolarresource,arelatively constantyear-roundwater
heatingload that leadsto a high solarenergycontribution,andthe high percentageof electric
waterheatingusethat canbe displaced.

Thereis a positive correlationbetweenthelevel of statesolar incometax creditsandthe level
of solarwaterheatingsysteminstallationsin Hawaii Tax creditshelpoffset theimpact of the
front-loadedcapital commitmentof a solarsysteminvestment. Sincethe tax creditwas raised
to 35% in 1989, solarsysteminstallationshaveincreased’to more than 1000 annuallyfrom a
level of about400 systemsunderthe former 15% tax credit HSEA alsoestimatesthat 520 to

20ElectrotekConcepts,Inc.,SmallSystemPerformanceUnderHigh WindPlantPenetration,ElectricPowerResearch
Institute,EPRI TR-102784,August1993.

21SolarEnergyIndustriesAssociation,CatalogofSuccessfullyOperatingSolarProcessHeatSystemi,Washington,
D.C.

22Datafrom theHawaii SolarEnergyAssociation.
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640jobs areassociatedwith Hawaii’s solarwaterheatingindustry.

HECO has proposedto offer customerincentives for solar water heating “retrofits” as a
componentof its ResidentialEfficient Water Heating(REWH) Program. The solar system
incentive will be offered in conjunctionwith the statetax credit HECO estimatesthat its
programwould result in the installationof more than 16,000solar waterheatingsystemsover
a 5-yearperiod. However,HECOcautionsthat“if thestateabandonsthetax creditprogram,the
(utility) may needto revise the programand reevaluatethe cost-effectivenessof the affected
measures.”23

Solar ThermalElectric Conversion

Solarthermalelectricsystemsuseconcentratingmirrorsto producehighertemperaturesthat can
be usedwith conventionalpower generationsteamcycles. Three technologies,~havebeen
pursued:theparabolictrough,theparabolicdish, andthecentralreceiver,with thesetechnologies
being distinguishedprimarily by their different collection andconversiondevices Only the
parabolictrough systemhasseencommercialapplication,with the other two technologiesstill
undergoingresearch,development,anddemonstration(RD&D)

To date, there hasbeen little developmentactivity with solar thermal electric technologyin
Hawaii, and noneis currently beingpursuedor contemplated

Photovoltaics

Photovoltaicsrepresentpossibly the most modularand flexible renewableenergytechnology
PV systemsemploya solid-statedevice,or solarcell, to convertsunlightdirectly into electricity.
PV systemsoperateunattended,with no fuel orcooling requirements,andno operatingemissions
or noise However, becausemuch of the current PV cell technology uses crystalline
semiconductormaterials(similar to integratedcircuit chips), productioncostshave beenhigh
comparedto thoseof conventionalgenerationsources Industry and researcherscontinue to
searchfor andexperimentwith lower costmaterials

Even with highercosts,however,PV systemscan offer uniqueadvantagesbecausethey canbe
strategicallylocatedto maximizesavingsto theutility system Forexample,severalutilities have
been investigating the distributed use of PV to relieve system stressesin heavily loaded
distnbution areas Also, utilities are using PV to serveremote loads and displace costly
dedicateddistributionlines PerhapstheultimatedistributedPV applicationis in rooftopsystems,
which locatesgenerationwith loads without environmentalimpactssuchasfuel combustion
emissions. Some utilities are currently investigatingrooftop systems,and severalstateshave
adoptednet energymeteringpolicies that encouragehomeownerinvestmentin thesesystems.

23HawaiianElectric Company,Inc., Application andCertificateof Service,Filing for Approval of a Residential
Efficient WaterHeatingProgram,Recoveryof ProgramCostsandLost Revenues,andConsiderationfor Shareholder
Incentives,Before thePublic Utilities Commissionof theStateof Hawaii,DocketNo. 94-0206,July 20, 1994.
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Hawaiihasbeenactiveon severalfrontsin photovoltaics MECO hasbeena participantin the
federally-fundedPhotovoltaicsfor Utility-ScaleApplications(PVUSA) programto demonstrate
utility-scalePV applicationsandhasinstalled,with DBEDT support,a20-kilowatt (kW) unit on
Maui HECO is amemberof theUtility PhotoVoltaicsGroup (UPVG) andis investigatingthe
useof PV in remoteapplications24 DBEDT is also supportingPV developmentthrough its
participationin thePY for Utilities (PV4U)program,which is anationalcollaborativeto catalyze
the efforts of key utility sectorplayersto stimulate greaternear-termuseof PV in the utility
marketfor both grid-connectedandstand-alonesystems.25

OceanThermalEnergyConversion

Oceanthermalenergyconversion(OTEC) systemsexploit thetemperaturedifferential between
sun-warmedsurfaceoceanwaters and deep,colderwaters. This differential, which canbe as
greatas 36 to 38 degreesFahrenheit,is employedin a vaporizationcycle to drive a turbine
generator The requirementto maximizethe thermal gradientlimits the applicationof OTEC
systemsto moretropicalenvirons. Researchinto OTECdevelopmentreacheda peakin the late
l970s but haswanedsince

The feasibility of the OTEC conceptwas first demonstratedin Hawaii in the late 1970s An
experimentalopen-cycleOTEC facility, with a 210-kW (gross)capacity,hasbeenoperationalin
KonasinceDecember1992 to examinethefeasibilityof largercommercial-scaleapplicationsof
thetechnology.26 ‘ ,

The Influence of Federal Energy Policies

Federalenergy policy plays an important role in providing a framework for energy policy
formation at the statelevel. Severalfederalactionsduring the last 20 yearshaveprovidedan
impetusfor renewableenergydevelopmentin the states More recently,federalenergypolicies
havefocusedon greaterrelianceon market forcesto guideenergydecisions

The Public Utility RegulatoryPoliciesAct

The Public Utility RegulatoryPolicies Act (PURPA) was passedby the U S Congressin 1978
asoneof five lawsto help reducethenation’sdependenceon importedoil. PIJRPAexpressly
encouragedtheuseofrenewableandwasteenergyresourcesin electricityproductionto conserve
oil andnaturalgas. PURPAremovedseveralmarketandinstitutionalbarriersto thedevelopment
of theseresources,which becameknown underthe statuteas “qualifying facilities” (“QFs”)
First, electricutilities wererequiredto interconnectwith andprovide nondiscriminatorybackup
powerto QFs Second,utilities wererequiredto purchasepowerfrom thesedevelopersat the
utility’s “avoidedcost,” or thecostthattheutility wouldhaveincurredby generatingorotherwise

24RebuttalTestimonyof Arthur Seki,HawaiianElectricCompany,Inc., in DocketNo. 7259 (HELCORT-4), 1994.

25DBEDT,AnnualReport— 1994,SupraNote 5.
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supplying the power itself. And finally, PURPA exemptedQFs from federal and stateutility
regulatoryrequirements.More thanone-thirdof thecapacitydevelopedunderPURPAhasbeen
renewablesbased,with the remaindercoming from fossil-fuel-basedcogenerators.

Theimplementationof PURPAbroughtaboutan importantchangein theelectricityindustryby
openingthe electricitygenerationmarket to aclassof alternative,nonutility generators(NUGs).
Before PURPA, NUGs had no market outlet for their generation,unless. the local utility
voluntarily acceptedit. PURPAcreateda market focusedon smaller,moreefficient generation
technologies(e.g., renewablesandcogeneration-basedplants),which had theeffectof lowering
the capital thresholdfor enteringthe power generationbusiness. As the independentpower
industry has matured,NUGs now competehead-to-headwith utilities in the developmentof
larger,utility-scaleplants.

TheimplementationofPURPAhasnotbeenwithoutcontroversy.Utilities havelong arguedthat
PURPA requiredthem to contractfor power they did not need. More important hasbeen
disagreementover the determinationof a utility’s avoidedcost. In PURPA,avoidedcostwas
definedas “the incrementalcosts’to an electric utility of electric energyor capacityor both
which,but for thepurchasefrom thequalifying utility orqualifying faôilities, suchutility would
generateitself or purchasefrom anothersource.” The regulationsestablishedby the Federal
Energy Regulatory Commission(FERC) to implementPURPA did not specify a particular
methodologyfor the determinationof avoidedcost, insteadleaving it to the statesto establish
that thecostdevelopedwas “just andreasonable.” In practice,therearea varietyof alternative
methodsfor determiningavoidedcost.27 More recently,in stateswherecompetitivebidding or
other competitive capacity procurement methods have been adopted, the administrative
determinationof avoidedcostshasbecomelargely unnecessary.This is becausethe bidding
process,by inviting participationfrom all prospectivegenerators,revealsamarket-basedavoided
cost.28

, .

The efficacyof manyavoidedcostcontractssignedin theearlydaysof PURPAimplementation
arenow beingquestionedby utilities. In someways,PURPA has becomea victim of’its own
success. Many of the early contractscontainhigh avoidedcost paymentsthat were basedon
projectionsof rising energyprices and high utility constructioncosts. With the competition
wroughtby PURPAhavingactuallyloweredthe costsof new’ generation,aswell aspricesfrom
existing generation,manyof thesecontractsappearto be uncompetitivein today’s electricity
market. ‘

Section210(h)of PURPAallows utilities or QFsto petitionFERC to reviewa stateorutility’s
applicationof PURPA. Severalutilities have contestedthelegality of statestatutesor policies
that requirethemto purchasepowerfrom QFs at ratesaboveavoidedcost. ConnecticutLight
and Power(CL&P) challengeda statelaw that requiredthe utility to purchasepower from

275ec S. Ferrey,LawofIndependentPower,Volume 1, Chapter7: AvoidedCost,ClarkBoardmanCallaghan,New

York, NY, Release#6, September1995.

281nreality, thebiddingselectionprocessis morecomplicatedthanthis,becausethereareimportantnonpricefactors
that arealso consideredin projectevaluation.

12



municipal wastegeneratorsat themunicipal’sretail rate. TheFERCruledthat the statestatute
violatedPURPAby mandatingavoidedcoststhatexceededtheutility’s incrementalcostofeither
generatingthepower itself or purchasingpoweron the market.29

SouthernCalifornia Edison (SCE) and San DiegoGas and Electric (SDG&E) challengedthe
legality of a statewidebidding processin California that wasrestrictedto qualifying facilities
underPURPA. FERC ruled that the bidding processviolatedPURPA becausea statemust
considerall potential supply sourcesin setting avoidedcost.3°However,F.ERC did not rule on
whetherthepricesrealizedfrom theauctionwereactuallyaboveavoidedcost.

FERC hasbeenvery careful to point out the narrowfocusof theserulings; theyrelate only to
the useof PURPAto promoteparticularenergysources. Indeed,in the SCE/SDG&E Order,
FERC writes that “we acknowledge’California’s ability under its authoritiesover the electric
utilities subjectto its jurisdiction to favor particulargenerationtechnologiesover others. We
respectthe fact that resourceplanning and resourcedecisionsare the prerogativeof state
commissions.However,theStatecannotpursueits policy choicesin this regardundertheguise
of implementingthe requirementsof PURPA and our regulations.”

And in his concurrenceto theSCE/SDG&EOrder,FERCCommissionerMasseynotedthat “Our
order in no way affects the authority of statesto adoptand implementpower supply policies
outsideof PURPA. Our ordertodayconstruesonly the requirementsof PURPA,anddoesnot
(indeed,could not) purport to limit thç authorityof statesbeyondthe contextof PURPA. Our
order saysonly that statescannotact underPURPAto requireutilities to pay more thantheir
avoidedcosts.”

In its order on requestsfor reconsiderationof its SCE/S,DG&E decision,3’FERC notedseveral
waysin which statescanactto encouragerenewablesdevelopmentoutsideofPURPA. Although
not intendingto be definitive, FERC writes that

as ageneralmatter,stateshavebroadpowersunderstatelaw to directthe planningandresource
decisionsof utilities under their jurisdiction. Statesmay, for example,order utilities to build
renewablegeneratorsthemselves,or deny certification of other types of facilities if state law
pennits. They also, assumingstate law permits, may order utilities to purchaserenewable
generation.

Statesalsomay seekto encouragerenewableor othertypesof resourcesthroughtheir tax structure,
or by giving direct subsidies. Useof the tax structuremay allow statesto affect’theprice of
renewablesor other alternatives. By imposing a tax on fossil generatorsor by giving a tax

29FederalEnergyRegulatoryCommission,Order GrantingPetitionfor DeclaratoryOrder (ConnecticutLight and
PowerCompany),DocketNo. EL93-55-000,January11, 1995.

30FederalEnergyRegulatoryCommission,Orderon Petitionsfor EnforcementAction Pursuantto Section210(h)
ofPURPA(SouthernCaliforniaEdisonCompany/SanDiego Gas& Electric Company),DocketNos.EL95-16-000and
EL95-19-000,February22, 1995.

3’Federal EnergyRegulatoryCommission,Order on Requestsfor Reconsideration(SouthernCalifornia Edison
Company/SanDiego Gas& Electric Company),DocketNos.EL95-16-00l and EL95-19-001,June2, 1995.
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incentive to alternative generation,statesmay allow the alternative generationto be more
competitivein a cost comparisonwith fossil-fueledgeneration. .

A state may, through state action, influence what costs are incurred by the utility. Thus,
accountingfor environmentalcosts may be part of a state’sapproachto encouragingrenewable
generation. Forexample,a statemay imposea tax or otherchargeon all generationproducedby
a particularfuel, and thus increasethe costswhich would be incurredby utilities in building and
operatingplants that use that fuel. Conversely,a state may also subsidizecertain types of
generation,for instancewind, or other renewables,through,e.g.,tax credits.

The increasedcompetitioninitiatedwith PURPAandthe resultingmarket-inducedlowering of
generation.costsbroughtinto questionthe efficacyof the traditionalmonopoly organizationof
theelectricutility industry. If greatercompetitionin powersupply led to lower generationcosts,
could further economiesbe gained by opening other segmentsof the power industry to
competition?

TheEnergyPolicyAct of 1992

For decades,electric utility companieshave held exclusive territorial franchisesto supply
electricity. ‘ The granting of these franchiseswas premisedon the fundamentalbelief that
electricitygenerationanddelivery is a naturalmonopoly, that is, therearea numberof inherent
characteristicsof the electricitybusinessthat make it unãmenableto competition. Someof the
moretraditionalcharacteristicsincludethescaleeconomiesof operatingasingletransmissionand
distribution grid and the largecapital requirementsto gain entry into the business. Electricity
is also consideredto be a societalnecessityandas suchis “affectedwith the.public interest.”
Regulationserves to protect consumersfrom exploitation by the exercise of the utility’s
monopolypower. In returnfor thegrantingof exclusiveservicefranchises,utilities areassured
recoveryof prudentlyincurredcosts and are allowedthe opportunity to earn a “fair” rate of
returnon investment.32

Recentchangesin theelectricitymarkethavebroughtinto questiontheefficacyof this historical
regulatorycompact. The economiesof scaleinherentin theconstructionof electric generation
plant were exhaustedby the endof the 1960s.33 The implementationof PURPA during the
l980s underscoredthis phenomenonby promoting the developmentof smaller scale, more
efficient generatorswith. lower costs thanthe large, capital intensiveutility generators. As a
result, significant regional electricity cost differentials have developed,exerting pressureon
utilities to lower their rates. ‘ .

TheU.S. Congressfurtherreinforcedthetrendtowardgreatercompôtitionin theelectricitysector
with thepassageof The EnergyPolicy Act (EPAct) of 1992. Evenwith the greaternumberof
power generatorsthat had developedsince PURPA, the lack of guaranteedmarket access

32~Bonbright, A. Danielsen,D. Kamerschen,Principlesof Public Utility Rates,SecondEdition, PublicUtilities

Reports,Inc., Arlington, VA, 1988.

33R. Hirsh, TechnologyandTransformationin theAmericanElectric Utility Industry,CambridgeUniversityPress,
New York, 1989.
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remaineda barrier to greater competition in wholesalegenerationmarkets.34 With EPAct,
CongressamendedtheFederalPowerAct to allow any wholesalegeneratorto petitiontheFERC
for a transmissionorder, subjectto certainconditions

The FERC hasestablishedan aggressivetimetablefor meetingthe EPAct requirementsand
addressingrelatedissues In a Notice of ProposedRulemakingissuedin March 1995, FERC
proposesseveralrulesto addresstransmissionissues,andguide’thedevelopmentof amoreopenly
competitiveutility industry. First, utility transmissiongrids will be opened,andutilities will be
requiredto offer serviceto wholesalesuppliers’that is “comparable”to the’levelof servicethat
it providesto itself and existing contractualpartners Second,utilities would be requiredto
“functionally unbundle”theirsystemsby separatingthegenerationbusinessfrom thetransmission
anddistributionbusiness Finally, provisionswould bemadefor existing utilities to recovertheir
“strandedcosts,” or thecostspreviouslyincurredto servicecustomersthat maydecideto contract
for powerwith a new supplier

Clearly, the implementationof EPAct will imposea new set of rules on the operationof the
electricutility industry It shouldresultin amoredynamicmarketfor electricityin whichbuyers
andsellersalike will be free to negotiatetheir own powerdeals. At the sametime, however,
thesedevelopmentsbring into questionthe entire systemof utility regulationthat hasbeen
premisedon the protectionof thepublic interestin a monopoly-controlledmarket.

Tax andFinancial Incentives

Since 1978, the U S Congresshasemployeda numberof tax and financial incentivesto help
stimulate the commercializationof renewableenergy technologies Much of the renewables
developmentthrough1986 tookadvantageof theseincentivesto offsethigherfront-endcostsand
to compensatefor the additionalrisk inherentin deployingnew technologiesin the commercial
marketplace Since 1986, federal financial incentiveshavebeenmore sporadicallyavailable
With passageof the EPAct, Congressestablished(or continued) several incentives It (1)
permanentlyextendedthe 10%businessinvestmenttax credit for solarandgeothermalprojects,
excludingpublicutility property,(2) createdaproductiontaxcreditof 1 5c~/kWhfor wind energy
and “closed-loop” biomasssystems,with public utility propertyeligible, and(3) authorizedthe
creationofa 1 50/kWhproductionpaymentfor solar,wind, biomass(excludingwaste-to-energy),
andgeothermal(excludingdry steam)generationby publicly ownedutilities and rural electric
cooperatives

State Policies in Support of Renewables Development

Againstthebackdropof federalenergylaws,incentives,andpolicies,th~actionsthat stateshave
takenin guidingelectricity resourceplanningandprocurementhavebeenkey to the successof
renewablesin themarketplace In Hawaii, the influence of federalenergypolicies is apparent
in the makeupof the state’senergyprogram,which encompassesenergyplanning andpolicy,
alternateenergydevelopment,andenergyconservation. In addition, the PUC hasestablished
rules and otherproceduresrelating to utility acquisitionof renewableresources,which are

34NeitherPURPA nor EPActauthorizesnonutility entitiesto makeelectricity salesdirectly to consumers.
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modeledafterthe federalPURPAstandards.

Manyotherstateshaverecognizedthat thedevelopmentof renewableenergyresourcesoffers
benefitsin termsof fuel diversity, environmentalprotection,and economicdevelopment,and
that thesefactors should be consideredin resourcedecisionsin addition to comparativecost
determinations As a result, thesestateshaveadoptedvariouspoliciesto encouragerenewable
energydeployment Thedifferent typesof policiesaredescnbedbelow

PowerPurchaseContracts

Muchof the nonhydrorenewablesdevelopmentof the 1980soccurredasa direct resultof state
policies to implementPURPA and provide powerpurchasecontracts to nonutility project
developers Somestateslegislatedtheir own versionsof PURPAandactively promotedthe
developmentof thenonutility industry States,includingHawaii, also adoptedregulationsthat
set forth proceduresfor the determinationof avoided cost and for contracting with QF
developersunder PURPA. More than anything else, the ability of nonutility developersto
securelong-termpowerpurchasecontractsfrom utilities, often in the form of standardoffer
contracts,hasbeenthekey factorin driving renewableenergydevelopmentin thesestates~

Net EnergyMetering

Net energymetering (or billing) is a policy under which smaller electricity generatorspay a
singleratefor thenetdifferencebetweentheamountofenergythatthey usefrom the utility and
the amountthat theysupply to thegrid The small generator,who is alsoa utility customer,is
reimbursedfor the electricity suppliedto theutility at theutility’s (and customer’s)retail rate
insteadof at the traditional avoidedcost (or wholesale)rate This policy is also known as
reversemeteringbecausethecustomer’selectric meter(assumingasinglemeter)essentiallyruns
in reversewhenpoweris suppliedto the utility

Similar to investmentsin demand-sidemanagement(DSM), net energymeteringprovidesan
importantincentiveto small-scalerenewablegeneratorsby allowing thesegeneratorsto displace
powernormally providedby the utility companyat the prevailing retail rate, rather than the
traditionalutility avoidedcostrate, which tendsto bemuchlower Clearly, the highertherate
beingavoidedby thecustomer,the moreattractivethe renewableinvestmentwill be

Electricutility companiesarguethatnetenergymeteringresultsin lost revenuesanda ratepayer
subsidybecausetheutility muststill maintain thefacilities andinfrastructureto servicethesmall
generator’sload whenits powerdemandexceedsit poweroutput Although this maybe true,
theutility will realizesy2stembenefitsfrom themoredistributedlocationof thesmall generator,
particularly during peak periods And in California, an analysis found that the metering,
interconnection,andadministrativecost savings from using a single meter under net energy
metering,ratherthanthetraditional dualmeteringapproach,exceedthepotentiallost revenues

~ HamrinandN. Rader,Investingin theFuture:A Regulator’sGuideto RenewableEnergy,NationalAssociation
of RegulatoryUtility Commissioners,Washington,D C , February1993
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to theutility.36

According to the AmericanWind EnergyAssociation,net energymeteringpolicies for small
renewablegeneratorshavebeenimplementedin 10 states~ In August1995,Californiabecame
the lateststateto enacta netenergymeteringlaw The California law appliesspecifically to
solarelectricgeneratingfacilities of 10 kW or less In other states,varioustypesof renewable
facilities mayqualify for net energymetering,up to 100 kW

Financial Incentives

Financialincentives,suchastax credits,tax exemptions,anddirect loansandgrants,havebeen
usedby statesto stimulateandencouragethedevelopmentof renewablesFor example,during
the 1 980s, Californiaprovidedstateincometax credits,aswell aspropertytax exemptions,for
solarenergydevelopmentto matchthe creditsofferedby the federalgovernment More recent
examplesinclude Iowa, which offers various tax exemptionsfor landfill gasand wind energy
systems, Minnesota, which provides loans and financial incentives to family farms and
cooperativesfor wind energyresourcedevelopment;andVirginia, which‘offers an incentivegrant
for thedevelopmentof PV manufacturingfacilities within the state.

Very few stateshaveadopteddirectincentivesto rewardutilities for investmentin orto purchase
powerfrom renewable-energy-basedgenerationsources Most recently,the WisconsinPublic
ServiceCommission(PSC)establishedan incentiveprogram“to rewardutility useof renewable
resourcesfor generatingelectricity” An incentiveof 0 750/kWhwill bepaidfor qualifyingwind
andsolar-basedgenerationand an incentiveof 0 250/kWhwill be paid to all otherqualifying
renewables-l~asedgeneration(biomass,co-fired,refuse-derivedfuel, tire-derivedfuel, andhydro)
The incentive,which is collectedthroughrates,is availablefor 20 yearsfor both utility-owned
and utility-purchasedgenerationfrom new projects that are placed in operation or receive
constructionauthority by the endof 1998

IntegratedResourcePlanning

Integratedresourceplanning (IRP) developedasa morecomprehensiveprocessfor comparing
resourcealternativesandaddressinguncertaintyin electricityp1anning~IRP addressesboth the
directcostsof powergenerationthathavedriventraditionalresourcedecisionsandindirectcosts
andbenefits,suchasrelativeenvironmentalimpacts The existenceof an IRP processprovides
abroaderframeworkfor theconsiderationof renewablesin resourceplanningandprocurement.
Through1994, 38 stateshadformal IRP-relatedprocessesin place,and 19 states(including 16
of the former) had adoptedsome type of IRP legislation38 Hawaii adoptedan IRP
“Framework” in May 1992

36California Solar Energy Industries Association, “SB 656 Net Metering Impacts on Pacific Gas & Electric
Company,” undated. .

37WinciEnergyin the U.S.: A ‘State-by-StateSurvey,1995. , .

38EdisonElectric Institute,IntegratedResourcePlanningin theStates:1994SourceBook,Washington,D.C., 1994.
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In Title I, Section 111 of theEPAct, the U.S. Congressformally endorsesIRP asa mechanism
that utilities shouldusefor selectingfutureresources.IRPis definedas“a planningandselection
processfor new energyresourcesthat evaluatesthe full range,of alternatives,including new
generatingcapacity,power purchases,energy conservationand efficiency, cogenerationand
district heatingand cooling applications,and renewableenergyresources,in order to provide
adequateand reliableserviceto its customersat the lowest systemcost”39 (emphasisadded)
“The processshall takeinto accountnecessaryfeaturesfor systemoperation,suchasdiversity,
reliability, dispatchability,and other factors of risk. . . and shall treat demandand supply
resourceson a consistentand integratedbasis.” However,EPAct doesnot requirestatesto
formally adoptIRP.

Presumably,if an IRP processcanadequatelyconsidertheseand other importantelements,it
shouldproperly capturethe manypositive attributesof renewables However,stateand utility
IRPs differ markedly in their considerationof resourceattributes Therearealsodifferencesin
the degreeto which the resultingplansare binding on a utility’s resourceacquisitionprocess
BecauseIRP processesmay not adequatelyconsiderthedifferentresourceattributes,somestates
haveimplementedadditionalpolicies to encouragegreaterattentionto renewables

EnvironmentalExternalities

Thevaluationofenergymarketexternalities,includingenvironmentalimpacts,andtheinclusion
of suchcostsin resourceacquisitiondecisionsandelectricity pricingcanenhancethe economic
competitivenessof “cleaner” renewableenergy projects when comparedto those basedon
traditionalfossil fuel resources Mostly throughtheIRP process,stateshavebegunto examine
the externalitiesrelatedto energyresourceoptions andchoices By 1994, 29 statesand the
District of Columbiarequiredelectricutilities to considerexternalitiesin theirresourceplanning
processes40 The Hawaii IRPFrameworkrequiresutilities to considertheenvironmentalimpacts
of differentresourceoptions AlthoughHECOhasestablishedanadvisorygroupon externalities,
no significant resultshaveyet emerged

Of particular importancein externalitiesvaluationsis the treatmentof carbondioxide (C02)
emissions A comparisonof state-adoptedCO2 emissionsvaluesshows that thesevaluescan
differ quite markedly, from $1 to $23 per ton emitted4’ As a result,CO2 valuescan represent

term ‘system cost meansall direct andquantifiablenetcostsfor an energyresourceoverits availablelife,
including the cost of production, distribution, transportation,utilization, waste management,and environmental
compliance.”

~J. Fang and P. Galen, Issuesand Methodsin Incorporating EnvironmentalExternalities into the Integrated
ResourcePlanning Process,National RenewableEnergyLaboratory,NRELJTP-461-6684,November1994.

4iB Biewald andS. Bemow,“Climate Changeandth’e U.S. Electric Sector,”Proceedingsof the FourthNational

Conferenceon IntegratedResourcePlann:ng,National Associationof RegulatoryUtility Commissioners1992
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• up to one-half of the externalitiespenalty ascribedto a new coal plant.42 Becausemost
renewablesareemissionsfree,explicit accountingfor CO2 emissionscouldprovidea substantial
boost to renewablesdevelopment.

However, to date,externalitiesrulemakingshavenot ,hadmuch impact on renewableresource
selection. In New York, for example,theconsiderationofenvironmentalattributesin competitive
solicitationsfor new capacityhashadthe generaleffectof favoring theselectionof naturalgas-
basedprojectsovercoal-firedprojects. Similar resultshavebeenexperiencedin Massachusetts.

EconomicDevelopment

Very fewstateshaveattemptedto considerin-stateeconomicdevelopmentin resourceplanning
decisions. Becausethe relative contribution of different types of projects to economic
developmentis difficult to quantify, the criteriafor considerationhavebeenvery general.

The.Hawaii IRPFrameworkrequiresutilities to considerthe impactsofdifferentresourceoptions
on thestate’seconomy. Also,DBEDT hasdevelopeda stateenergysystemmodelingcapability
andconductedcomprehensiveenergy.resourceassessmentsthatcan be usedto performanalyses
of the economicimpactof energypolicy decisions. Initial assessmentsof alternateenergy
developmentscenarios~-indicatesmall but positive gains for the statein job’s and personal
income.43

. , ,

• Studies have beenperformedin other statesthat attempt to measurethe localized or state
economicbenefitsof renewàblesdevelopment. A study conductedfor Maine found that the
encouragementof renewables-basedcogenerationand small power facilities in the statehas
produceddirect economicbenefitsof. $120 million to $220 million, before consideratitmof
environmentalbenefits.~And ,the Wisconsi,nDepartment,of Administration calculatedthat
more aggressiverenewableenergydevelopmentin the statecould “generateaboutthreetimes
morejobs, earningsand output(sales)in Wisconsinthanthe samelevel of importedfossil fuel
useand investment.”45

42Each$1 pertonvaluefor carbonemissionsroughly’convertsto a mill perkWh externalitiespenaltyfor anewcoal
plant. Thus, the highervalueof $23 per tontranslatesinto an externalitiespenaltyof 2.30/kWh. Fora comparisonof
total-externalitiesvaluesfor coal and naturalgasplants,seeS. Wiel, “The New EnvironmentalAccounting: A Status
Report,” TheElectricity Journal, November1991. ‘ . ‘ . .

43StateDepartmentof Business,EconomicDevelopment,andTourism, Hawaii Energy StrategyReport, October
1995. - , .

~EconomicResearchAssociates,et al., EnergyChoicesRevisited:An Examinationofthe Costsand Benefitsof
Maine’sEnergyPolicy, MainewatchInstitute, February1994.

45WisconsinDepartmentof Administration,Divisionof EnergyandIntergovernmentalRelations,WisconsinEnergy
Bureau,TheEconomicImpactsofRenewableEnergyUse in Wisconsin,April 1994.
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Fuel Diversity

Generally,a broadmix of fuel andresourcetypesprovidesdiversity in utility powersupplyand
reducesthe risks associatedwith overrelianceon any oneparticularfuel type. Theserisks may
comein theform of fuel priceescalation,fuel supply interruptions,orregulatorychanges.Some
states,including Hawaii, haveattemptedto explicitly accountfor the valueof fuel diversity in
resourceplanning considerations,howevermethodologiesfor accomplishingthis are not well
developed. For example,in New York, fuel diversity is consideredimportantbut it hasbeen
notedthat “thereareno standardcriteriato determinewhena systemis sufficiently. fuel diverse,
nor is there a standardmeasureor definition of what fuel diversity means.”46 And the
California PUC hasalso determinedthat protectingagainst“the financial risks of relying too
much on a given fuel” is importantbut hasyet to devisea diversity methodology.47 Instead,
the PUCestablisheda renewablesset-asideasan interim measure.

Set-Asides -

Renewableenergy set-asidesoffer an alternative meansto assuresome contribution from
renewableenergysources.In sucha program,abloôk of capacityis establishedfor which only
renewablesare eligible to compete.This approachassurestherecognitionofrenewables-specific
resourceand projectattributesandalso maintainsthecompetitivebenefit~of traditional bidding
schemes. A precedentfor set-asideshasbeenestablishedby utilities that haveheld separate
supply-sideanddemand-sideauctionsbecauseof the difficulty ofcomparingthesetwo typesof
resources in a competitive framework. Renewables-onlysolicitations also offer utilities
unfamiliarwith renewablesa vehiclethroughwhich to evaluaterenewableenergypotentialsand
economicswithin its operatingregion.

Renewableenergyset-asideprogramshavebeenestablishedin California,Colorado,’Iowa, and
New York. ‘In California, the renewablesbidding solicitation under the state’sset-asidewas
nullified by the 1995FERC ruling.48 ColoradoandIowahaveestablishedrenewablesset-asides

~New York StateEnergyOffice, Departmentof Public Service,Departmentof EnvironmentalConservation,Draft
NewYork StateEnergyPlan: 1991 Biennial Update,Volumeifi, IssueReports,Staff Report,Issue6H: FuelDiversity,
July 1991.

47SeeCalifornia Public Utilities Commission,Order InstitutingInvestigationon the Commission’sownmotionto
implementtheBiennialResourcePlan Updatefollowingthe California EnergyCommission’sSeventhElectricityReport,
“Phase.I B Opinion:ChangestoFinalStandardOffer4 forUsein Conjunctionwith the 1990ElectricityReport,’.’ Decision
91-06-022,June5, 1991;and“Interim Opinion, ResourcePlanPhase:Bidding forNewGenerationResources,”Decision
92-04-045,April 22, 1992.

48DespitetheFERCruling, theCalifornia PUC hasexpressedits expectationthat thestate’sutilities adhereto the
spiritoftherenewablesset-aside“to achievetheresourceprocurementstatutorymandates,includingmandatesfordiversity
providedby renewableresources.”CaliforniaPublicUtilities Commission,“AssignedCommissionersRuling Regarding
June21, 1995 PublicDiscussionEndorsingSettlement,”Dockets1.89-07-004and 1.90-09-050,July5; 1995.
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equivalentto 2% of new utility load growth and capacity, respectively.49 And under a
settlementagreementin New York, thestate’sutilities agreedto pursuedevelopmentof between
303 MW and 387 MW of renewableenergy-basedprojects,both utility and nonutility-owned.
Thesettlementfollowed the establishmentof a 300-MW renewableenergyde’veloprnentgoal in
the 1992 stateenergyplan.5°

Renewables-Spec~ficLegislation

Finally, statepolicies andlegislationthat explicitly call for specialconsiderationof renewables
may providea vehicle to acceleraterenewablesdevelopment. Many stateswith longstanding
policies encouragingthe developmentof renewableshave achievedremarkablesuccessin
acquiringandintegratingrenewablesinto thestateenergyresourcemix. California,for example,
leadsthenation in theamountof installedgeneratingcapacityfrom nonhydrorenewables,having
seven times more capacity than any other state.5’ Other states with establishedrenewable
energy policies, such as Maine and Vermont, have also realized significant renewables
development.

Recentrenewablespolicy statementsand actionsinclude:

Colorado— A 1994 statelaw “adds encouragementof renewableenergydevelopmentto the
factorsto be consideredby the (PUC) in setting and reviewingratesandpoliciesof regulated
utilities

Minnesota— A 1993 statelaw establishesa statepreferencefor renewableenergygeneration
asa utility’s first choiceof powersupply The law statesthat “the commissionshallnot approve
a newor refurbishednonrenewableenergyfacility in an integratedresourceplanor a certificate
of need.. . norallow raterecovery(for suchfacility). . . unlessthe utility hasdemonstratedthat
a renewableenergyfacility is not in thepublic interest”

Nebraska— In 1995, the StateLegislaturepasseda bill establishingrenewablesas preferred
energysources The law states“that it is in the public interestto encourageenergyefficiency
andtheuseof indigenousenergysources”-andallows utilities to give priority to energyefficiency
andrenewableresourcesin least-costplanning,to theextentpracticable

New York — The 1992 StateEnergyPlanrecommendeda market test/demonstrationprogram

49Elementsof the Iowaset-asidehavebeenchallengedbeforeFERC on avoidedcostgrounds SeeMidwest Power
SystemsInc Petitionfor DeclaratoryOrder In the Matter of the Sale of Electricity to Midwest PowerSystemsInc
Pursuantto the Stateof IowaAlternateEnergyPrOducerStatute,May 31, 1995.

50New York Public ServiceCommission,Case92-E-0954:Proceedingon Motion ofthe Commissionto Examine
the Plansfor ImplementationofRenewableResourcesasPart of MeetingFuture Electricity Needsin NewYork State,
SettlementAgreement,October 12, 1993. ‘

51N Rader ThePoweroftheStatesA Fifty StateSurveyofRenewableEnergy PublicCitizen, Washington D C,
June 1990.
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to procure300 MW of a~diverserangeof renewableresources. As a result, the PSC initiated
proceedingsthroughwhich agreementwasreachedamongall partiesto acquireasmuchas387
MW of new renewables. .

Oregon— In 1994, the PUC establishedan overall policy goal that “utilities should conduct
renewableresourceassessmentandconfirmationactivitiesin orderto bepreparedto evaluateand
acquirecost-effectiverenewableresourcesto meetfuture (no later than theyear2000)resource
needs.” ThePUCalsoadoptedastaffrecommendationthatthecommission“allow costrecovery
of renewableresourcecosts which exceed.the utility’s avoidedcost” when,for example, “the
value of gaining experiencewith renewablesor diversifying its resourcemix justifies the
additionalcost” As aresult,utilities in thestateareactivelyexploringrenewablesdevelopment
Oneutility, PortlandGeneralElectric,hasheldacompetitivesolicitationfor renewablesprojects
througha greenrequestfor proposalsor “greenRFP”

Wisconsin— In 1994, the StateLegislatureestablisheda goal “that, to the extent it is cost-
effectiveandtechnicallyfeasible,all new installedcapacityfor electric generationbe basedon
renewableenergyresources.”

Renewable Energy Policy Options in a More Competitive Electricity Market

Paststatepolicies to promoterenewableshave beencrafted in a regulatedelectricity market
regime. Whereregulationcontinuesto play a prominentrole, thesetypesof policies will still
be important. However,asthe electricity industry transitionsto a morecompetition-oriented
system, policy makersshould look to developpolicies that takegreateradvantageof market
mechanisms Thesepolicies should be directedtoward both producersand customersalike
Somepotential policiesarediscussedbelow.

Direct Access

Oneof thebasictenetsof a competitivemarketis that therearemanyproducersandconsumers
suchthat no oneentity cancontrol pricesor accessto themarket Producersmust be ableto
reachconsumers,andconsumersmustbeableto accessproducers However,in thetraditional
electricutility system,franchisedutilities controlaccessto thesystemat both the wholesaleand
the retail levels. Providing for direct accesswould empowerrenewablesproducers(or their
intermediaries)to marketgreenservicesdirectly to consumersandallow consumersto exercise
a preferencefor greenpower by making purchasesfrom renewablesproducers. This more
competitivemarketconstructwould alsohelp assurethat thecostof greenpoweris minimized.
Primarily in an attemptto lower electricitycosts,anumberof municipalitieson theMainlandare
shoppingfor alternativepowersuppliesin the wholesalemarket However,someof thesecities
are also exploring powerdeliveriesfrom renewablepowersuppliers asa componentof their
purchases.

GreenPricing

A large segmentof the American public hasconsistentlysupportedgleaterdevelopmentof
renewableenergy sources,and utility surveysare also uncoveringcustomerpreferencesfor
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renewables.52As a result,anumberof utilities areinvestigatingtheimplementationof a “green
pricing” service.

Greenpricing offers an intermediatestepto the direct accessmodel by providing customers
accessto renewableenergythroughanoptionalgreenserviceortariff to beofferedby the utility
A price premiumis chargedto coverthe incrementalcostto theutility of acquiringrenewable
resourcesspecifically for these,customers.

Thegreenpricingconceptis generallyconsideredto be mostattractivefor residentialcustomers
However,utilities might also offer a greenelectricity productto its larger customers,suchas
municipalitiesor industrial and commercialcustomers,at a blendedratethat would include a
renewablescomponent.53

Elementsof thegreenpricing conceptarebasedon the notion that new technologiesare often
purchasedby “early adopters.” Also, many consumersare willing to pay more for certain -

productswhich, all other things equal, are less detrimentalto the environment. Proponents.of
greenpricing arguethat evenif only a small percentageof customerswasto “sign up” for the
service,this could havean important“market pull” impacton the development-of renewables.
And many utilities favor the approachas a way of acquiringrenewablesfor certaincustomers
without impacting ratesfor its other,nonparticipatingcustomers

Critics of greenpricingprogramsobject to singlingout a subsetof utility ratepayersto funda
public good (i e, theprovisionof acleanerenvironmentthroughthe developmentof renewable
energysources)throughvoluntarycontributionsratherthanpublic policy measures.Calculation
of the price premium may be contentiousbecauseof disputesover avoidedcosts..Also, no
alternative(competitive)greenservicemay exist with which to benchmarkthe costs of the
utility’s program

During 1995,atleastthreestatesformally approvedtheconceptofutility greenpricingprograms
The Michigan PSChas approveda specialgreenservicefor Detroit Edisoncustomersfor a
planned28 4 kW PV demonstrationfacility, the NevadalegislaturehasgiventheNevadaPower
Companyexplicit statutoryauthority to provide a voluntarygreenserviceto its customers;and
the New York PUC approveda proposalby NiagaraMohawk to developa voluntarygreen
pricing program,allowing customers’ to pay an extra $6.00 per month for electricity from
renewables. ‘ .

52See,forexample,B Farhar,Trendsin Public PerceptionsandPreferenceson EnergyandEnvironmentalPolicy
National RenewableEnergy Laboratory,’ NREL/TP-46l-4857,February 1993, and D. Moskovitz, “Green Pricing’:
CustomerChoiceMoves BeyondIRP,” The ElectricityJournal, October1993.,

53Forexample,PortlandGeneralElectric is packagingpowerfrom two plannedwind projectsfor saleto wholesale
customers. SeeStateRenewableEnergyNews, Fall 1995,availablefrom theNationalRenewableEnergyLaboratory.
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RiskAllocation -

In a regulatedutility system,utility shareholdersandratepayerssharein the risksof mostutility
investmentsbecause-utility -investmentsare incurred for the purposesof providing necessary
services’to consumersand the public at large. As long asthesecosts areprudentlyincurred,
utilities canexpectfull cost recoveryaswell asareasonablereturnon the investment

Controversymay developwhenactualcostsexceedplannedcosts. Examplesmayinclude cost
overrunson a newpowerplant or thecostsof retroactivelyimposedenvironmentalcompliance
measures In Hawaii, the heavyrelianceon oil-fired generationmakesthe electricity system
particularlyvulnerableto shifts in the priceof oil, the impactsof which aregenerallycollected
througha fuel cost adjustmentclause(FAC). . ‘

Becauseof the assuranceofcostrecovery,theexistenceof an FAC provides,little incentivefor
a utility to avoidtherisks associatedwith relianceon anyparticularfuel. In Hawaii, this works
againstrenewables,becausealthoughrenewablesmayprovidesomevaluein diversifyingthefuel
mix, thesevaluesarenot recognizedin the marketplace

A competitivemarketcanintroducea moreproperallocationof therisks of fuel and technology
choices All other things equal,a supplier would bearthe economicand financial risks of a
suddenincreasein the cost of fuels or of retroactiveenvironmentalcompliancemeasures,Just
like a renewableenergy developerselling to a utility bears the risk of resourcequality or
equipmentperformance Utilities in severalstatesalreadyoperatetodaywithout FACs ~

HECOarguesthateliminationofthefuel adjustmentclausewould simplyraiseratesto customers
becausetheutility would bearthefull costimplicationsoftheserisks Thecompanyarguesthat
“it makessensefor the customerto bearthe risk of fuel price variability ratherthanto pay a
higherprice for electricity in order to eliminatethe risk ~ But this is the crux of the matter,
that internalizationof theserisks necessarilyincreasesthe price of electricity from more risky
sources In acompetitivemarket,customerswould havethechoiceof payinga higherfixed rate
for renewablesasa sourceof insurancefrom theserisks,just ashomebuyerscanchoosea fixed
ratemortgageasinsuranceagainstinterestratefluctuations

TargetedFinancialIncentivesandDisincentives

Stategovernmentscanexercisesignificantinfluenceoverenergymarketsthrough tax andother
fiscal policies, such as tax levys and exemptions,tax credits, depreciationschedules,loan
guarantees,and otherfinancial devices. Theuseof thesedevicescan help mitigate,the higher

54Statesthat currently haveno automaticfuel clausefor majorelectricutilities includeAnzona,KansasMissouri
MontanaOregon,Texas Vermont,andWisconsin SeeR Morgan, Time to FaceFACs How FuelClausesUndermine
EnergyEfficiency,” TheElectricityJournal October 1993

55HECO,“Barriersand Strategies,”WorkingDraft 5/30/95,preparedasinputto theHawaii renewableenergydocket
working group
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front-endinvestmentrequirementsfor renewables.Importantexamplesin Hawaii arethe state
incometax creditsfor solarand wind energysystems.

In addition, stateutility regulatorsauthorizetherateof return for jurisdictionalutilities. Thus,
PUCscanrewardutilities by increasingtherateof returnorpenalizethemby decreasingtherate
of return. This devicecould be usedas an incentivefor utilities to makeprudentinvestments
in renewables. Looking forward to a more competitiveelectricity market structure,some
regulatorsare investigating the use of performance-basedratemaking (PBR) for utilities.56

Undera PBR-typemechanism,renewablesdeploymentprogresscouldbeoneutility performance
factorby which earningswould be determined.

SystemBenefitsCharges

Manystatesareconsideringestablishinga “universalwirescharge”that would collecta standard
feefrom all electricitycustomersto fundprogramsthatmayno longerbe feasiblefor theutility
to providein a morecompetitiveelectricitymarket. Theinstitutionof awires chargearisesmost
often in discussionsof autility’s “strandedcosts” for which a “competitiontransitionfee” would
be collectedfrom ratepayersto recoveruneconomiccosts that might resultfrom exposingthe
utility companyto greater competition.57 In a restructuredutility system, it is generally
anticipatedthat the chargeswould becollectedat the distribution level.

The wires chargeconceptis also relevantas a “systembenefitscharge” for the provision of
public programs,suchasenergyconservation,renewablesandlow-incomeassistance,that have
previouslybeensupportedin utility rates. In Arizona, a customersurchargehasbeenadopted
to fundautility’s EnergyEfficiencyandSolarEnergyFund. In additionto recoveryof demand-
side managementexpenses,the surchargecovers all capitalizedand expensedprogramcosts
associatedwith the developmentand implementationof renewableenergyprojects.58

GreenRFPs -

Green RFPs refer to competitivebidding solicitations for new generationresourcesthat are
limited to renewableresources.Ratherthannegotiateseparatelywith anyonedeveloper,an open
and competitive solicitation encouragesdevelopersto offer their lowest cost resOurcesin
competitionwith eachother. A cap canalsobeplacedon thepricethat the utility is willing to
pay for theseresources.GreenRFPsconductedby mainlandutilities indicatethat a numberof
different renewable energy resourceoptions are available that can provide clean and cost
competitivepowerfor ratepayersover the long term.

~L. Hill, A Primer on IncentiveRegulationfor Electric Utilities, OakRidgeNationalLaboratory,ORNL/CON-422,
October 1995. .

57Thesestrandedcosts relate to those utilities with high embeddedcosts, someportion of which may not be
recoverablefrom customersin a more competitivemarketin which electricity pricesmay fall.

58ArizonaCorporationCommission,DecisionNo. 58644,In the Matterof theCommission’sExaminationof the
Ratesand Chargesof Arizona Public ServiceCompany,DocketNo. U-i 345-94-120,June1, 1994.
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Portfolio Standard S
A renewablesportfolio standardwould imposea minimumrenewableenergyrequirementfor the
state’selectricitymix. Everyentity participatingasan electricitysupplierwould be requiredto
provide and maintain a certain percentageof its supply from renewableenergy sources.
However,therenewablesobligationwould be tradeablesothat all electricitysuppliersneednot
becomerenewablesproviders. For example,electricity supplierscouldcontractwith dedicated
renewablesdevelopersto meet their renewablesobligation. Such a trading schemewould
enhancethe valueof renewableenergyresourcesin the stateand at the sametime usemarket
forcesto minimize thecostsof developingandmaintainingtheportfolio. The tradingelement
of theportfolio standardis patternedafterthe sulfurdiOxide (SO2)tradingprogramcontainedin
the CleanAir Act Amendmentsof 1990. The establishmentof arenewablesportfolio standard
hasbeenproposedasan elementof the CaliforniaPUC’s recentelectric industryrestructuring
decision.59 A .renewablesportfolio standardcould also be employedmore broadly to include
all sourcesof energyusedin the state,including transportation.

Summary and Recommendations . -

The State of Hawaii has an abundanceof indigenous renewable energy resources,the
developmentof which can lessentherisks andfinancialburdensassociatedwith the importation
of fossil fuels. Renewableenergydevelopmentcanalsoprovide thestatewith greaterdiversity
and environmentalsustainabilityof its electricity supply. Renewableenergytechnologieshave
developedto the point that they are either’ todayalreadycostcompetitiveon a life-cycle basis
in manyapplicationsor areapproachingcostparity with traditional electricity sources.

Importantprogresshasbeenmadein the developmentof renewableenergyresourcesin Hawaii.
However,despitetheseadvances,theshareof renewableenergyusehasbeendecliningbecause
of the sugarindustrydownturn. Greateruseof renewableenergyin’ Hawaii’s electricitysector
is currently impededby the following: -

• Renewableenergysystemstendto becapitalintensiveandthusrequirea greaterinitial outlay
of capital investment.

• Manyofthevaluesthatrenewablespossess’,suchasenvironmentalbenefitsandtheeconomic
andsecuritybenefitsof displacingimportedfuels, arenot directly capturedin electricity market
decisions.

• Electric utilities aretoday thesoleprovidersof electricityon theIslands. If theutilities do not
actively pursueor participatein the developmentor acquisitionof renewables,thedevelopment
of theseresourcesis significantly impeded. Furthermore,the state’sconsumers,who mayprefer
greater developmentof renewableresources,can only exercisethis preferencethrough the
servicesthat the utility provides,shortof making theirown systeminvestments.

59CaliforniaPublic Utilities Commission,Order Instituting Rulemakingon the Commission’sProposedPolicies
GoverningRestructuringCalifornia’sElectricServicesIndustryandReformingRegulation,Decision95-12-063(December
20, 1995) as modified by D.96-01-009(January10, 1996).
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- Severalstrategiescouldbepursuedto promotegreaterrenewablesdevelopment.Thesestrategies,
which arenotmutuallyexclusive,fall intotwo generalcategories:(1)providinggreaterincentives
for utilities andotherpowersupplyentitiesto developorpursuerenewables(ordisincentivesfor
not doing so), and (2) providing alternative avenuesfor electricity consumersto access
renewablesif utility service offerings are not responsive to their preferencesor to the
achievementof statepolicy goals. Associatedpolicy actionsmight include:

A Tangible State RenewablesGoal — First and foremost, the state needsto makea clear
pronouncementthat renewableenergydevelopmentremains an important objective of state
energypolicy. The statemight considerthe establishmentof a concretegoal for renewable
energydevelopmentandthe developmentof policies to support the realizationof this goal

RenewablesPreference— The statecould also establishanofficial preference(similar to that
adoptedin Minnesota)that all new generatingcapacityshould userenewableenergyresources
unless it can be demonstrated,on a case-by-casebasis, that this would not be in the public
interest. Any suchanalysisshouldinclude explicit consideratiOnof fuel supplyand pricerisks,
aswell asenvironmentaland econOmicdevelopmentimpacts.-

TargetedFinancial Incentives— The statemight provide incentivesto help move Hawaii’s
energyindustriestowardgreaterrenewablesdevelopment.The statecurrentlyoffersincometax
creditsfor the installationof solarand wind systemsto help defraythehigher front-endcostsof
these systems,and thesecreditsshould be maintained. Incentivescould also be providedto
utilities asarewardfor prudentrenewablesprogramsorandinvestments.Thesçincentivescould
be funded either out of generalrevenuesor by a “systems benefit charge” for renewables
developmentthat all electricitycustomerswould be requiredto pay, the systemsbenefitcharge
couldbe usedto establisha “StateRenewablesDevelopmentFund”

Portfolio Standard— The establishmentof a portfolio standardwouldpromotedevelopmentof
the most cost-effectiverenewablesby creating a market specifically for renewableenergy
developmentand allowing utilities andother electricity suppliersto trade renewableenergy
allowances Theportfolio standardcould alsobe extendedto otherenergy-consumingsectors

Oneof themoreimportantobstaclesto greaterrenewables‘developmentin theelectricityseôtor
is that market power is concentratedin the hands’of- the state’selectric utility companies.
Although thereis amplehistoricalandeconomicrationalefor today’sregulatedmonopolyutility
system,this marketconcentrationservesto impedealternativetypesof investments,such-as
renewables,unlesstheutilities arewilling participants.Outsideof making changesto theutility
incentivestructure,theresponseto which cannotbeknownin advance,severaltypesof reforms
could be initiated that focus on promoting greatercompetition through providing for greater
customeraccessto renewables. ‘

GreenPowerMarketing— At thevery least,thestate’sutilities shoulddevelopa “greenpower”
product’ that would allow the utilities’ customersto voluntarily exercise a preferencefor
electricity from renewableenergysources. However,assurancesshould be providedthat the
renewableenergyserviceto be offered is a. competitiveproduct,perhapsby holding a “green
RFP” for thenewprojectsto bedevelopedor allowing third partyentitiesto developandoffer
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similar productsand services

Direct CustomerAccess — Alternatively, third party entities might be allowed to provide
renewableenergyserviceoptionsdirectly to autility’s wholesaleandretail customers Theterms
of this accessmust be fair so as not to discriminateagainstor unduly impact the cost of the
renewables-basedpower. . -

Net EnergyMetering— Becauseof the largespreadbetweenutility wholesaleelectricityprices
andretail ratesin Hawaii, thereis a considerablepotentialfor small-scale,distributedrenewable
electricsystems,suchasphotovoltaics,to makemarketinroadson the~customersideofthemeter
A netenergymeteringpolicy, which would allow customersto offset theirhigh retail ratesand
which manyotherstateshavealreadyimplemented,shouldbe considered.

Recommendationsfor Particular RenewableEnergyResources

Biomass— Bagassehasprovidedthe bulk of the state’scontribution from biomassresources
However,with the sugarindustry on the decline,alternativebiomass’resourcesandconversion
technologiesmustcontinueto beexploredandpursued,including the exploitationof thestate’s
wasteresources. . ‘

In addition, theshortavailability of thefederalproductiontax incentivefor generationfacilities
using “closed-loop” biomass resourcesprovides a near-term incentive to acceleratethe
investigationof theseresources

Geothermal— Geothermalresourcedevelopmenthasjust recentlystartedcontributing to the
state’selectricity mix The stateshouldseekavenuesfor expandingthe useof the geothermal
resourcewhereappropriate. A 5-MW expansionof theexistingPunaprojectis currentlybeing
negotiated

Wind— Hawaii hasattractivewind resources,but pastcommercialdevelopmentexperiencehas
beendisappointing The stateshouldexploremechanismsfor encouragingthe deploymentof
improvedwind turbinetechnology Similar to “closed-loop” biomass,the short availability of
the federal production tax incentive for new wind energy generationprovides a near-term
incentiveto moveaheadwith actualprojects

Solar — The enhancementof the stateincome tax credit has revivedthe solar waterheating
industry in Hawaii In addition,HECO hasproposeda customer-orientedsolar waterheating
programthat, in conjunction with the tax credits, will help ensurethat this momentumis
sustained.Thesetypesof programsshouldbe continuedandencouraged. ‘ -

Perhapsthe most promisinglong term applicationfor solar electricity in Hawaii is the useof
photovoltaics Although PV-basedelectricity continuesto be moreexpensivethan bulk power
generation,the economicsbecomemore favorable the farther into the distribution systemPV
systemsare considered Given the relatively high retail rates in Hawaii, the potential for
customer-orientedPV systemsdeservesnear-termattention The stateshouldexploreoptionsfor
encouragingtheseapplications. ‘ - ‘ -
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Ocean ThermalEnergyConversion— OTEC systemsoffer
electricity from an indigenous,renewableenergy resource.
research‘and developmentof this technology.

a longer termpotential for clean
Efforts should continue in the
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